The passivation by potentiostatic polarization and electrochemical behavior of P355 carbon steel in saturated Ca(OH) 2 solution (SCS) at pH 12.5 to 14 were investigated. The effects of polarization potential, pH, polarization time on the behavior of P355 carbon steel were evaluated. The results illustrated that the P355 carbon steel exhibits well passive behavior with a broad passive region. The time for polarization current to reach a steady state will be prolonged with the increase of pH and the decrease of polarization potential. The passive film displays the behavior of n-type semiconducting. The optimal passivation potential is 300 mV positive and 100 mV negative to the passive film E corr , which is usually in the range of -100 mV to -600 mV. The threshold value of the chloride ions is 0.1 M. More than 0.5 M chloride ions will lead to the passivity breakdown and initiate serious corrosion.
